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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve visual angle 
characteristics of display contrast and display color 
without decreasing front-view contrast and to prevent 
gradation reverse in a wide visual angle range by 
disposing a specified optical compensation sheet 
between a liquid crystal cell and at least one polarizing 
plate. 

SOLUTION: A pair of stripe electrodes 25, 27 are formed 
on a transparent substrate 23a, and a protective 
insulating film 24a is formed on these electrodes and the 
transparent substrate. An optical compensation sheet 
22a and a polarizing plate 21a are successively laminated 
on the other surface of the substrate 23a. On the 
counter transparent substrate 23b, a protective 
insulating film 24b is formed, and an optical 
compensation sheet 22b and a polarizing plate 21b are 
successively laminated on the other surface of the 
substrate 23b. A liquid crystal of liquid crystal molecules 
26a is injected into the space between these transparent 

substrates. In this case, the optical compensation sheets 22a, 33b have optically negative 
uniaxial property and the optical axes are parallel to the substrates. Thereby, even when light 
enters in a specified direction to produce retardation, the light can be compensated by the 
optical compensation sheets 22a, 22b. 
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T&) fttBMIg <36^»«i'-h) *«36*iT 
Nffl*«-bJl/i<0HK:«aB*}-4Ci**«S6Sn. Cti£ 

30 Cft$-C©<hC3CR T©f^g iftSK i*©EC>taSFft 
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SfttVS (#Hf7-2 6 1 1 5 2-^£$R. RO'AS 10 
I AD I SPLAY' 9 5 (The Institute of Televis 
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t 0 0 0 8 ] PSitf, ASIA DISPLAY' 95 
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[0 009] 

[£SBJ#UI?&L<i:*> iTSHBia] ±12 IPS*- F£*iJ 
fflOfc«aa5KiBB-C». g«{c*tLSi£:£l6l^©?BEil 
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oypts. < £ fe— ^©WJ{cSW6*iyt<B3tS*^^ <r> , ^> 

*tt©#fll*«. ffi B B B -feMCfT^3nSS)EE©^bK:j: 
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t^>^)o H3J:0. XU3 2tft6»«ftK»61 [ 0 0 1 9 ] *»IHrfl6fflSn4*¥«ffli/-- * 

ai/c^M^, *!WB«i/- h 3 1 fc J: 9«|{RS*i ^WCCfico-mttr, £M«*S*t iW fcffifc:* S C 4 
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C©»^ Ftt. HttfcfflBSr*- [ 0 0 2 0 ] *«Wr«fflSh5*Wlffl^- F tt, * 
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[p-14] : (A6)/(B2) =10/90 

(A 6) r^ya^h y;u/^^^x>^s^» (5 0 

/5 0) 

[p-15] : (A7) / (B 1 ) = 1 2/88 

(A 7) r^yp^ h y;u/^^^j->^s^» (2 5 

/7 5) 

[p-16] : (A8)/(B10) =10/90 
(A8) T?*))l>mx.?')l/7 , ZlSx.y&m'&# (5 0 
/5 0) 

10 (BIO) X^U>/y^;U^ **y h (8 0/2 
0) 

[p-17] : (A9)/(B1 1) =15/85 
(A 9) T^y^x^;b/X^U>/^^^x>itS 
(4 0/3 0/3 0) 

(BID x^u>/y^^y n~ h y;u (7 5/2 

5) 

[0 024]X^U>Myv-ilttt t x?-u>/ 
:/#^x>^s^f*K:, x*-u>, r^yn^hyji/R 

>3fc*y v-ccoc^r^, ^¥4- 9 7 3 2 2-^fR 

SO'#li¥6 - 6 7 1 6 9^&$8&tiBiS$ftTC>£ 0 7c 

OTfc^iffiv- hs, mtf±iBx^u>^#y -?-m 
& 0 ip-fs, h yr-fe^;i/-fe;un-x^cD^^ftj:^ 

30 mmMfcimzm^ ^©±ici B 0 B ttf ^^f*^ *^{b 
mmzBf&L, ^xtomzmmoxm&m (R t* 

^ttf^x^fw ^ ^{b^cDTfefA^R^ffltcS 
$rtac*rci«Hil^^^<^ iiu!BfwXr3fw 

40 ^{*^a:BB^®^ii#^-ti'r, zovtmxmm? 

^i&O, *f*0^ o ±IBrw xrjf-f » ^{b^Mi, 
M*f^CCd:0m (S£) ^tai^. ffi^U/c^ 

[0 0 2 6 ] iftfB^ 2 J: V«ClPS^e- b'&mm 

50 ^-cd/c&cc, m&#l^«cc:rficDm®£l^— gt£_Bc 



ft (ssh7>^^-) ^wt-Kmstn 

4TFT«*ia*0«« (SSfitK^ffi) ©ER*5Vr. 
3 J t>*l4 1 l Iftl4 2, ^UTTFT£fiJ&-r 

coimd^. aat-iB**«W6T*. ips 

[0 02 7 ] $/cIP S*r- Frttl^ ZL»(DS«tC* 
tSLtp~>1c. L*»U «*P*«nK¥fTCcEBShfc I 

M*©s«Efcwsg{b-r*ci3W*s. scrips 
^/c^cDffia«JtM^^6CiW^U^ 0 cntcj: 20 

[0028] _bt a i ps^-Krftfflncims 

RJbPttJBSftS. ^ffi^n^^Oil^M^rtt (A 
«S«S«ffiCC #*S*=. T *Efr L X l>2> C t ifi 
C©<fc5ftEfitK!»ra\ «Atf*«»ffi©lBffilHO 30 

*- F©«*-feiua>4 r + * ?*d c <b«a©msf*a7Ertt 

c -An c %0. 1-1. O/LtmOffiH^jBa-rSi^ 
Cc8HEr*Ci*s— ttKTC. O. 2-0. 5Mm(Dfffl 
iTSOW*K, «fCC0. 2-0. 4/imCD®H<b 

[0 02 9 ] 4MOffiMtn3WB. IPS*-F 

(SKfficcTfftcmEiEnan-rs*- f) fcwj:<, 
fil, *JI*;i/«:*fASti*«Ji*«»«m«:¥ff 

rtr»t-r * J: ^ci *sr # sttum«ffli»« c <t # 

[0 03 0] 50 
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( 1 - 1 ) IP S*- FMflHs'l' l (Dim 
m<bftS<fe5CC, H4*c^«tfrK«fi*ERU *<D 

±cc#y^s FRtEfflBUbrRW. ^t:>y*n.Ji£ 
/Co BPfc, ffi«wm®^it^-r^ms5 1 , 5 4<D#ft 

tf^o/c 0 5 2 ««Bt«©aaf* (a^***«v- f 

o*7XIK, Effl^±**»Grr*J:5«:. 
«OIBH( : ft^;d s )#3. 9ymr, ntfc<D# 

7 *S«cD 7 tf > y#Wj#¥tf i ft 4 J: 5 fc LXMi2X 

teo^toi*, #i>rjBSr*s#tt (An c ) #0. 07 

2&0*SfS^g#tt (Ae) #£jE©4. 5T&£*v-r 
-f * fiSfittJS»*WAL-fc. d c -An c <Z)ffl», 2 

8 1 nmT&o/c 

[0 0 3 1 ] (1-2) I PS^e- F«g-fe^2<Df£« 

HK©#5*ai«-bK:, K»-rss«noERi«(2 0/i 

mift^ct^^C, EI4CC^«tttR»«*:ERU 
±fc#U*5 FRtEfiMiLrRtt* 7t*>»^ 

/c 0 IP*,, fflffi«m@cr>m®6 1, 6 4©*(filixP 
iB3£t/fcB*> ^fc*>^^fo]6 2 <h xii^1*ft^9 OS 

©--*©*H«:#y-f 5 FR*KWl«iUrKW. ^t* 

>y«fflttTaofc (7tr>^r&]6 3) 0 rfacotj^ 

Pi d c ) ^6. 5 /Limr, nfeoo^^xs 

m tff *a*tt (An, ) # o . 072 R«*a^tt 

(A£)3^JECD4. 5^^7f";« B Wft^ 
Alfc d c «An c CDffite, 4 6 8 n mT*o/c c 

[0 0 3 2 ] (1-3) I PS**- FflKS'feJl'3€>fEH 
-fecD^^XS^htc, RSt^lSH|(DI£IS^2 0/i 
mift^J:^^, H4^-r»ftt#WS*iB»U, 
±tc#i;-/$ FH*Ef"iJ«iL/r»^, ^t*>yMS^ 

>y^rr&]<tx#ift-rft*l 5Sift^<J:^cc, ^tr> 

*oaffi«csj«y-f 5 FUliEffiilii/rRW. ^tr>^ 



tt(An c )#0. 0437RCJfSl$SM(A£) 
#fi®-4. 8t$)» a a W(ZLI-28 06, 
J)V*?ttM) ZmAOtc, d c -An e Otltt, 27 5 
n nitcfeo/c, 

[003 3] ( 2 - 1 ) Tfc^fft^- h 1 OfHR 
Tffi<£> (A) (D&m&fc 1 OSHSWC, TIB (B) 

3fc#»;v- 1 7 og^M^^u>83 o etcmmz 

(A) X*U>/:f*^x>2«£# (KStt: 20/ 
80) 

(B) x^u>/y ^ h »;;u/a-y *jkx*u 

> (SSit: 6 0/2 0/2 0) 

c (omLzmmommtfi i o m m <t & & j: 5 tt*/ ^ * 

r2 0#lffl*HK3tL f#6n/c7^;l/A (IB) 

0 °Cr 1 B$|!M£«3ttfc. MfC 1 1 0 "C"C 1 5B$fflfg<8 
S-ttfca, 1 1 5-C©aWT5l»KR« (XhP^77 
R2, («) MSPHWH) 1. 9ffiw>«*r-l*3B 
f^tf^^/c 0 ±IB£>J;5k:ot, x^u>,wy7- 
(D-$A$£{*y * ;UA <#¥li«i/- h 1 ) *fl*Ufc. 

(80 AWUftWKxU^yy-^- (AEP-10 
0) ^:fflt>rf#^n/cy ^;l/ACDU^-T r -^3>^:SfJ 
SUc. BPfe, KfiB^ft ( 1) CD <n„ -n v ) xd« 

1 22nmt*^ ^ff ( 2 ) (O I (n, -n. ) xd 
UJOnm-C^^/c. £/— FGDTfcStoy ^ ;UAffi 

[0034] ( 2 - 2 ) jfcWBffif - h 2 (Df^M 
g|®Cciz^>Jt (ms : 0. 1 Mm) WmWlZtltLh 
VT<te?)[,<te)lu-zy (/13 : 1 0 0 Mm, S 

±3?A7-fjUA (80 ») ©-fcfy*>JB±«:. SiO^ 
»*3{R«-r4C<fcCC«fcOS i OiBloiK*JgfiEl/fc. CO 

( 1 ) ) %^^;Ui^;^>>K:«gWL/c^Wffi ( l 0 
mM%feWL) Xf>3-FS(2000 rpm) tC 

[0 0 3 5 ] 
[fbl ] 
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[0 0 3 6 ] rwXrnrw 9*ttM&J&Jftl/t:i>&l> 
^A^rftufBf^ X3f s> ^f&HiJI±K:, ccoy^l/A 

s*a^#/c B ff &*ifcwif** i 8 o-cicmmotc 
i^uf^nf'^ vzm&m (mm : 1 . 5^)^ 

IBCD^CtLTff^ft/cfwXnTW 

2) £ 4 (80 «W»f¥9f«xi;^y^-jr- (AEP 
-10 0) 4fflC>tf(Dl/^-7 s -^3>OKUc 0 

BJIB^ff ( 1 ) <D ( n x — n v ) xd(J8 Onm 
T&D^ff (2) CD I (n a -n a ) xd|«7nmr 

30 *o/c 0 Sfc, ^- hewfrtttey ^;i/ABc?tfftM 

[0 0 3 7 ] (2-3) 36*««5/-h3 0fRH 
*ffitC^-7^»B (/12 : 0. 1 urn) fimmZtitcb 
•J7t^;^n-X7 ^ ;UA (Jf £ : 1 0 0 Mm, ^ 

±WMy a)\>2* (80 H) <D^y^>m±dc, s i 
ei»jkllk\ TiBco-r^^n^^ v#mSi ut&m 

(2)) 1. 8gM'*l^M(^Wa79 0 
7, *v<#-f (80 S8) 0. 0 6g^^fJl/x^ 
40 ^h>13. 2 firCC«j|?UA:^fljjK* k Xt>n-h& 
(2 0 0 0 r pm) &C<£9^ft?U *W1 

1 (JB/»: 1. 7 Mm) ZBf&L 

/Co 

[0 03 8 ] 

[Ib2] 
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R 




[0039] mitfj v zmgm 1 ©ais^, 

S i OIB^CD^#^i 2 2 . 5JgCDftSCD^f^^^ 

*^aB2£0f&L/Co ftr, ccd^Lt^ Xnf 
w ^^a^CD^M*:, gftf^^f ^ 
l<D^>Wfa£2 2. bm.<Dft&<D?imcvV>lf 

3^^T€>^f^2IiI^0Jirc<i:tCj:0, g?{brw 
^rnrw * *«aJB4Rtf5*JfctfEU ^tf5BOSB>ft 

f^nf^^ *jfcaJB*> ?>& Sife^ffifilV- F 3 £f# 
fWWxy^yy-jr- ( A E P - 10 0) ^rffll>T-e 

CDU ^_ f t_. >3> ^ iIJSt/Co tuie^ (i) 

CD (n, -n v ) xd»S194nmt, ^ifC4 7 0 
nm«ofc -eot^ff (2) <D\ (n x -n z ) x 
d I tt5nmt*9fc. £/c, halite::? 

C0040] [mum 1 ] WErfKBLfc 1 ps*- f 
jui** 1 ©— mzT:fmLtt%&mm'- h 1 

BC, #^«S/-F 1±RCM PS*- 

5) i*S8 0Ri45J:5(c, 5— 

tti xU<b^8 OK©«5(6ffi<biKa-fe;l/i<Dlffl{clBaL/ 
/Co C©jffia«7j^atC*fUT, 5 5 H z tBJg«r«EE 

H5 0xtt«:*fL/r-4 5KcD*rSl3^6 1 3 5ffi© 
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te*Jtt*8»BI (^:7©8*(D«lC3S3ftS) 

«*) W©LCD-5 0 0 0*ffl^raH3eu*:. ^Oif£ 

[0 04 1] [HMIM2] HIErfWL/tel PS*-F 
MUHSJU 1 (DMPJCC, UWErfHW 0fc#¥IBflU'- F 2 

io <fc*s8 0«£fc*J:9K:, b5-M*©»iS(iix« 
1 0«&fcS<fc5CCE»Lfc. *fc, *MBfll^ 
-h«W^i«>, *©#*fc#xlll&8 0K£&££5CC 
SeSU/c 0 C©*a*^«c»LT % %»OTl<bl3tt 

tcor5 5 Hz mmxmE.&£mutc 0 bp%, hscd 
xtttefcfLr-4 5K<z>#rDj#»e> 1 3 5tt©#ffl«cb» 

tt <aa*oa»ft«#tt) <«o s?<dlc 

d-5 o o o*m^xmmbtc 0 *<dis**h8(C7s 

to 

20 [0 04 2] [JtKWl ] IBBfflRLfcl PS*-F« 

/jr^-^/co ±e«a**HBHrc«, lotm £s&cc. 

ffl36«0-J4*08a(» ix«|43&S80aia*J:5 
«c, *>9— *«*©aBM»ix#4*J- 1 OltittiJ: 
SfcEKLfc. ira««CL/TH5©x*«cj*b 
T-4 5R(D^r[aj3^6 1 3 b&<DjffttCtotfZ>8mM<D 

<*> KOLCD-5 0 0 0*«^T»ebfc. ^OiS 
30 ^M9^C7jkT 0 

[0 04 3] [fGlkMS] HErfWbfcl PS*-F 

aBll»ix#i3&soaift4J:5«:, fe5-#£^<Di§ 
attix**<t*S9 0Ki&-S<t5«ciB«Lfc. 
fflfll^— h3», *0 5Jl<D«aJlOrtSa-fe^fflfJcDS[ 

40 a»©**#> P»r4«a-fe^©»«©^^>*»rti 

fBffltc*j^s8PBBi(D«isssjcD«Ftt (aa*©a»fltt 

i'j^u/Co -€-©iB**iai otc^*r 0 
[0 044] ] UBarfaSL/c ips*-f 

»a-fe^2©H«K:iH*«t, WCcttOf*^, %aa 

BB«a*^fi!Br«, (H36«W, M^i^3§ia#<bxlA 
50 <h#0K<Lfc£±5&cffiHU/c o |S»«l iraatci/r 



(10) 

17 

H6©xtttc3tf 5K©2rfiJJ&>6 1 3 5SO^fSj 

tt) «) »LCD-5 OOOtfflCitl 

5£Ufc 0 H 1 1 CCift-r. 

[0045] [sum 4] ma-cfwufci ps*-k 
*a-fe^ 3 wriBrfHRote**li«^-n 

£fe9ttC:f, EK, JfeWMU'- MJiftCM PS^ 

xn (a io 

xii#- 7 OflCifc*«fc 9CcEKt/fc. S/c, X&MI 
«S/-hB*©*ll#x«|i2 0*ia:*J:5«c, Si® 

&. c ©«fi«^ttacc» u t , mm 1 & h«cc u 

T5 5Hzffi»Sftr«ff*EPaiLfc. IP*>, x$iHc>tfl/ 
t-4 5g©^<=> 1 3 5S<D#fflCCtettS8»W<D 

<#) $S<DLCD-5 00 0£ffll>T$iJ^U/c o ^CDS£ 
*6H12(caT. 20 

[0046] sum i -4r»6nfc«»«^i6aitt, 

f#6ti/t«a»7S«lE«, llRr>3&**sjS<. 8 BUBO 
[0 04 7] 

* F£<ar3tmc, f hsva^feota 30 

frC. ##&9J©«a3*7n£SBtt IPS*- FfcjfOTLfcW 

[HI ] *IMrc*«tcflH>6*i5 I PS*r-Ffc:<fc5 
[02 ] *«W<o I P FC£J;&«B***KB®fll 40 
[0 3] PS^-FtCiS^S-feJKD^ffl 

[04] *§mo \ ps*-Fccj:sjfta«7j^«(D« 
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[0 5] *IHI<DI PS*-FfcJ:*M*fi**BB©* 

[06] *#6WOI PS*-Fte<fc*iRa3l5&B©. 

[07] XtkM 1 ©BH»tt*5%T^^7r*4. 
[08] *Mrt«2 0WBB*tt*«r^7T*S. 

[09] jtiWiomiBWtti^-s-^^r**. 
[0io] XttM3 0HM4»tt«^r^7rftft. 
[0in tt«W2©iwi»tt*m'r^7T?**. 
[012] **t«4<D«w«ptt*5Kry^^r*a. 

1 1 % 

i2.i9 mmi 
i3. 17 mm 

1 4 

1 5 

16 ^vf^fc H 0 ^ 

1 8 *a©»*aaL/c*<Dfl*«tt 

2 1a, 21b 
2 2a, 22b 

2 3a, 23b m&WBL 
2 4a, 24b ffigS&ifK 

25, 27 miKomm 

2 6a, 2 6b *a»^ 
2 8 fcER 

2 9a, 29b mi? 

3 0 tt^L/c^H 

3 1 JfeWUfllJ/- F 
3 2 

3 3 yt^mmts- h ©«»r*«n# 

3 4 «a^©«W*WPH* 
4 1 n*>^@ 

4 2 H3^m® 
4 3 

4 4 ^StSffi 

5 1,54 m@ 

5 3 7tf>^fSj 

5 5 mytfoom&m 
6i,64 mm 

6 2 * tr>y*ffi («%«<DiS&tt) 
6 3 



(11) 



10-54982 



[HI ] 



(A) 



(B) 




31- 



32- 







33 ~y/ 






1" 
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(a) 



-23b 




<b) 




14] 




— 44 



(d) 



0 


.-26b 




_29b 


1 






-26b 



[me] 



[08] 
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*SHI¥ 1 0 -54 9 8 2 



17] 



I 

0.9 

o.e 

0.7 
0.6 

m 0.5 

0.3 
0.2 
O.I 



o 

-60 



-40 -20 O 20 

fciFfc ( - ) 



40 



60 



[H9] 




o 

-60 



-20 O 20 



40 



60 



10] 




-60 



-20 O 20 



40 



60 



(13) 



*I$BB¥ 1 0-54 9 8 2 



[Bin 



0.9 




[HI 2] 



1 

0.9 






0.8 






0.7 






Q.6 






0.5 






0.4 










0.3 






0.2 






0.1 
0 







-60 -40 -20 0 20 40 60 



